
A f l — A 0 142 1+67 STELMA TELECOMMUN!CATIOPIS STAMFORD COt*4 ~~~ 17#2 N
AN/T50 64 UPORADEI) COMPONENTS. (U)
FEB 77 R H GrIST D**807—7’e—C— O’4 72

UNCLASSIF IED ECOM—71+—O’472—F Nt 

El_ _ 
_ _ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~77



Resea rch and Deve!opm~it Technica~ Report

I ~ ECOM-74-0472-- F

I AN/TSQ-84 UPGRADED COMPONENTS

I
R.H. GEIST

I STELMA Telecommunications - 

~ D C
Datapro ducts r~EUa12-fl
Wu flingford, Connecticut 06492

ç~~~~~ A

I Fin& Report for Period July 1974-December 1976

1 FEBRUARY 1977

[ D;STRIBUT~ON STATEMENT. 
1• _ _ _  _ _  _ _ _ _ _ _ _ _ _ _

I i : APPRO VED FOR PUBLIC RELEASE:
DISTRIBUTION UNLIMITED.

l~
r • =

~ PREPARED FOR:

ECOM
~~~~~~~ , I US A R M Y  E L E C T R O N I C S  C O M M A N D  F O R T  M O N M O U T H , N E W  J E R S E Y  07 7 0 3

‘ I
—-~ •- ~~~~~~~~~~~~~~~~~ ~~~

.- ______________ ___



-

..— 
_

~~,V

N O T I C E S

Disclaimers

The findings in this report are not to be construed as an

official Department of the Army position , unless so desig-

nated by other authorized documents.

The citation or trade names and names of manufacturer s in

this report is not to be construed as official Goventmeflt
indorsement or approval of commercial products or services

referenced herein.

Disposition

Destroy this report when it is no longer needed. Do not

return it to the originator.



UNCLASSIFIED
SECURI TY C~~~SSI FICATION ØF T HIS PAGE (Wh.n Dat. EntCre d )

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
I. REPO MBER 2 GOVT ACCESSION MO. 3 RE~~~~~~~~~~S C A T A L O G  NU M B E R

EC~~~[~4~~ 472 F 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4. T ITL E (and Subtle!.)  
- ______ 

~~~~ , 5. T Y P E  OF REPORT & PERIOD

Z~ AN/ TSQ-84 F i n a l  VJu1Z 7 4 — D e c l 7 6

~ 

Upgraded Componen t s  ‘ — ~~ . PERFOWMIWG~~~~~~~~~~~~~R~~ NUMW~~~

7 A U T H O R ( s )  8. C O N T R A C T  OR G R A N T  NUMBER(s )

R H
~~~~

eis t  
~~~~1

DAAB 07-74-C
~~~

4 7 2 /
9. PERFORMING O R G A N I Z A T I O N  NAME AND ADDRESS tO .  PROGRAM ELEMENT.  PROJE CT , TASK

A R E A  & WORK UNIT NUM BERS

‘ 
STELMA Telecom m u n ic a t i o n s
Da taproduc ts ~ Y/~ / lx 7 6 4 7 ,~lD~~~J3522
~a11ingforo , Connecticut 06492 —

I I .  CONTROLL ING O FF I C E  NAME AND ADDRESS 12.

U . S .  Army E l e c t r o n i c s  Command ( /J Febr~~ ty l~I77 V
DRSEL—NL—R X — 4  ‘— ‘

~~ 
?~~~~1iJMBEROF PAGES

For t  M onmou th ,  N.J . 07703 70
IS. MO N ITORING AGENCY N A M E  8 AQDfl~~ Uat,~ t lrom Cont rolll ná Olilc e) 15. S E C U R I T Y  CLASS.  (of th is  r.por t)

~~~~~ ?.-~ .. I Unclassified
/ /  ISa. D E C L A S S I F I C A T I O N  D O W N G R A D I N G

/ SCHEDULE

15 . D ISTRIBUTION S TATEMENT (of th is  R.port)

Approved for Public Release / - ——

Distribution Unlimited

17 DISTRIBUTION STATEMENT (of the .b.iract .ntrr .d in Block 20, Ii dIffe renI from ReporI)

IS . SUPPLEME N T A R Y  NOTES

19. KEY WORDS ‘Continu. on rev.,.. sid. if n.c.esarr~ and id.r t t i ly  by block numb.r)

o Technica l  Con t ro l  ( c o m p u t e r i z e d )

o P a t c h i n g  F a c i l i t y

20. A B S T R A C T (Continu, on n.y.,.. aid. If n.c.i..ry and id.niify by block numb. ,)

This f inal technical report on the AN/TSQ— 84A upgraded corçlonents provides a
physical and functional description of the equipmre nt as well as a description
of the software program supplied for the 1~DLM 1602 computer. Also included
is a description of the environnEnta]. tests that the equipn~ nt was subjected
to and recomn~ ndations for future changes/additions .

DD jA p4 7) 1413 LO TION or I NOV 85 15 OBSOLETE
U N C L A S S I F I E D

,/,/ 1 ~ ~7 /) 1 1,4~ 
SECURITY CLASSIFICA TION OF THIS P AGE  (Wtt.n 0.1. EnI.rsd)

- . _m. - ~
.— —.— ... 

~~~~~~~~~ 
•.
~ ~~~~~~~~~ 

—-_—-——-—— —

~~

-.—-- .—



I
I

,

I 
P R E F A C E

The wo rk on t h i s  p r o g r a m  was  p e r f o r m e d  u n d e r  t h e
a u t h o r i z a t i o n  of A rmy Contract DAABO 7— 7k— C— 01472 awarded

to Dataproducts STELMA Telecommunications of Stamford ,

Connecticut. The overall objective of this program is

to  des ig n and b u i l d  two a d v a n c e d  d e v e l o p m e n t  f e a s i b i l i t y
mode l s  of an a s s e m b l a g e  of c o m p o n e n t s  to be i n s t a l l e d  in
th e C o m m u n i c a t i o n s  T e c h n i c a l  C o n t r o l  C e n t e r  A N / T S Q — B k .
Thes e u p g r a d e d  co m p o n e n t s  w o u l d  be u s e d  to  e f f e c t i v e l y
automate a large part of the Technical Controllers duties

and thereby assist him in his required functions of test-

ing and record keeping .

The need for relieving a portion of the Technical

Controller ’s workload became apparent after the intro-.

duction of the Automatic Switch AN /TTC—3 8. The advent

of t h e  A N / T T C — 3 8  g r e a t l y  i n c r e a s e d  t h e  n u m b e r  of l i n e s
to be controlled by the AN/TSQ -8~1 ; both assemblages being

employed in the Army Tactical Communications System (ATACS).

f The two advanced models of the upgraded Communications

Technical Control Center (redesignated AN/TS~~ 8L~A) having

been completed will now undergo evaluation and testing at

F t .  H u a c h u c a , A r i z o n a .

1 The author would like to acknowledge the cooperation

and assistance of Zoltan Nagy (USAE COM/COTR ), Frank Aloui sa

r (USAECOM/COTR), Jerry Donnely (USAECOM/Mech . Eng.), and
I Raul Salas (LJSAECOM/E lec. Eng. In addition to the author

of this report , major contributions to the concept and

I design of the upgrade component s were made by Albe rt Cohen

and James Denhup of STELMA , Incorporated.
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SECTION I

INTRODUCTION

1.1 GENERAL

The Communica tions Technical Control Center AN/TSQ—84

is an air— or vehicular— transportable assemblage designed

and bui l t  by the Tobyhanna Army Depot as an in tegral  par t
of ATACS (Army Tactical Communications System). ATACS is

an in tegra ted sys tem of communicat ions equi pmen ts prov id in g
secure and non—secure, hi gh qua l i t y  transmission pa ths ,
c i rcu i ts and message sw i tching , and the means to t e rmina t e
and control these circui ts and paths. Many different com-

ponents have been engineered into basic functional confi-

gurations identified as communications assemblages. These

assemblages provide the t ransmission paths , sw i tching centers
and terminal equipmen ts providing command and control corn—

municat ions  for and between the var ious  levels of Command
from Brigade to Corps.

Serving the Technical Control function , the AN/TSQ—84

provides the capabi l i ty  to manually in terconnect , monitor ,
and test the large number of communications circuits patched

and terminated at Signal Centers in ATACS. It interfaces

L local subscribers via Automa tic Switch Assemblage AN/TTC—

38 with the VF side of associated radio multiplex equipment

for long distance transmission .

r
~ 
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To fu l ly apprecia te the mission of the AN/TSQ-84 and
the subsequent decision to upgra de i ts capab i l i t i e s, (i.e.,
create the AN/TSQ—84A) it is necessary to first understand
wha t the Technical Control func tion is and wha t the du-
ties of Technical Control personnel are.

1.2 TECHNICAL CONTROL FUNCTIONS

Technical Con trol is consi dered the “hear t” of a commu-
nications system through which the “a r t e r i e s ” of communica-
tions pass to the users. The efficiency with which Tech-

n ica l  Con trol actions a re  per fo rmed  de t e rmines  the qual ity
and quantity of communications service. A Technical Con-

trol f ac i l i t y  must  conta in  jack f i e lds in whi ch every cir-
cuit passing through the facility can be accessed for

moni tor in g an d test ing , or for pa tch ing to rerou te any
circui t. It must also contain the test equipment required

to monitor and test a circuit and , if necessary,  line con-

di tion i ng equipment  which can be used to compensa te for
various characteristics of the transmission media which

tend to degenerate the signal. With this equipment at

h i s  disposal , the Technical Controller must maintain ef-
ficient communications between the users and/or transmis-

sion links wi thin the area of his responsibility .

— 5 —
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1.3 TECHNICAL CONTRO LLER DUTIES

The p r i m a r y  respon sib il i ty of the Technica l  Con troller
is to m a i n t a i n  qua l i ty  and con t inu i ty of communica t ions
by t a k i n g  appropria te  ac t ion in accor dance wi th estab l ished
Technic al Control procedures to preven t or correct cond i-
tions adversely affecting his operation .

The Technical Controller ensures quality and conti-

nu i ty of the communication l inks  by the follow ing :

(1) Tests operation of various circuits to ensure

high quality operation and maximum efficiency .

(2) V e r i f i e s  qua l i ty  of recep tion on communica tions
circui ts by use of teletypewriter equipment,

pa tch panels , and communications test equipment.

(3) Uses test devices such as signal generators,

me ters , and dis tor tion analyzers  in conjunc tion
with mon itor aids to analyze circuit conditions.

(4) Determines overall circuit conditions from test

results and observations of these factors.

(5) Applies established procedures using voice or

teletypewriter order wires , in coordinat ion wi th
associated local and d is tan t  f ac i l i t i e s, to ef-
fect necessary operational adjustments on line

conditioning equipment.

p

— 6 —
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(6) ‘Coordinates with local facilities and distant

stat ion  Technical  Con tro l le r s  and conducts tests
to locate source of trouble.

(7) Evalua tes test resu l t s  and fac tors  involving
i n t e r r u p t i on s , f a i l u r es, or disturbances result-
ing f rom such s i tua tions as atmospheric storms ,
equipment f a i l u r es, etc., and takes appropria te
correc t ive  action such as subst i tu tion of equi p-
ment or es tabl ish ing r e rou tes  to main ta in the
communications link.

(8) Accomplishes special operat ional  p e r f o r m ance
tests and/or evaluation of new equipment and
circuits.

(9 ) Main ta ins con t inuous knowled ge of fac i l i t ies
available for rerouting .

(10) Maintains required log.s and records and provides
data for preparation of pertinent reports.

In essence then , the Technical Controller exer—

cizes the functions of all the equipment at his disposal

to monitor, test , and if required , pa tch any c i r cu i ts
within his area of responsibility . In addition , he
is also responsible for performing all the required

record keeping and updating of logs which are an ex-

tremely impor tant facet in maintaining maximum ef—

ficiency of the Technical Control facility .

— 7 —
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1. U SHORTCOMINGS OF ORIGINAL AN/TS Q— 8~

As or igi n a l l y  c o n c e i ve d , designed , and built , the

AN /TSQ— 8~ was capable of performing its mission within

A T A C S  to co n t r o l  86~4 z~_ wi re VF circuits and ~48 full—

d u p l e x t e l e g r a p h  c i r c u i t s .  I t  c o n t a i n e d  a l l  t h e  j a c k —

f i e l d s  w h i c h  p r o v i d e d  t h e  n e c e s s a r y  access  to  p e r f o r m

m o n i t o r i n g ,  tes t i n g ,  a n d  p a t c h i ng of’ e v e r y  c i r c u i t  r o u t e d

th r o u g h  t h e  s h e l t e r , t e s t  e q u i p m e n t  ( o s c i l l o s c o p e , t e l e-

phone test set , and telegraph test set) required to per-

form test ing and monitoring of signals , line conditioning

e q u i p m e n t  ( a t t e n u a t o r s )  w h i c h  e n a b l e d  s i g n a l  l e v e l  c h a n g e s

n e c e s s a r y  to  e f f e c t  an i n t e r f a c e  w i t h  a s s o c i a t e d  c o m m u n i c a -

tions systems , telegraph line isolation and terminatin g

equipment , telephone signal converters , etc.

Through subsequent evolution , the do circuits and the

associated isolators and terminals were removed from the

shelter , the telephone signaling conversion function was

moved to the AN /TTC—3 8 shelter , and line amplifiers and

line equalizers were installed as additional line condi-

tioning equipment.

I
In both of these configurations , the Technical Con-

troller ’s job was accompli shed in essentially the same

manner. All testing and monitoring was performed by man-

ually patching a particular item of’ test equipment to

either a bridging or break type jack associated with the

specific circuit being checked , and the station records
ii

~ and daily logs were updated by manual bookkeeping methods.

- 8 -
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W i t h  the  amount  of c i r c u i t s  be ing  handled by the
AN/TSQ- 84 , i t  soon became a p p a r e n t  tha t  all  of the manua l
t a sks  r e q u i r e d  of the Technica l  Con t ro l l e r  were  becoming
an undue bu rd en  and i n t e r f e r r i n g  w i t h  h i s  job e f f i c i e n c y .
Consequent ly ,  in 1972 the  ATACS P ro j ec t  Manag ement  O f f i c e
d i r e c t e d  the Toby h a n n a  Army Depot to p r e p a r e  two AN/TSQ-
84 she l t e r s  to accept automated Technica l  Control  Equip-
ment. Testing and evaluation of these upgraded shelters

was to be done under  s u p e r v i s i o n  of ECOM , Fo ’- t Monmouth .
A con trac t was subsequen tly awar ded to STELMA , Inc. of
Stamford , Connecticut to design and install the automated

equipment in both shelters. The first shelter was com-

pleted and delivered in July , 1976 and the second in Oc-

tober , 1976. Tes t ing  and e v a l u a t i o n  of both she l t e r s
( r edes igna ted  AN/ TSQ—84A) is to be accomplished ear ly  in
1977 at Fort Huachuca .  Depending upon t h i s  eva lua t ion
an a d d i t i o n a l  25 she l te rs  may be upgraded in the same
m a n n e r .

— 9 —
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SECTION II

PHYSICAL AND FUNCTI ONAL DESCR IPTION

2.1 INTRODUCTION

The AN/TSQ—84A is an improved version of the or i-

g inal AN/TSQ—84 shelter. The improvem ent is in terms of
the upgraded components which were added by STELMA Inc.

under contract DAABO7—74—C--0472 to the or ig inal  shel ter
to give it added flexibility . The existing shelter has

manual record-keep ing and pa tch panel technology tha t has
been used successfully for many years  in previous Technical
Control facilities with fewer lines. However , the advent

of the AN/TTC—38 Automatic Switch caused the number of

l ines to increase drama tically and the Technical Con trollers
job became extremely difficult. The objective of upgrad ing

the ex is t ing  shel ter was to lessen the work load on the
opera tor and permi t more e f f i c i ent use of the shel ter as
a Technical Control Center.

The function of the Technical Controller is to per-

form the following six basic tasks:

• Monitoring

• Testing

• Patching

• Line Condi t ion ing

• Reporting

• Record Keeping

~~~~~~ ~~~~~~~~~~~~~~~~ 
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It became apparent  tha t wi th the increased number
of circuits to be handled by the AN/TSQ—84A it would be

very d i f f i c u l t  for a sin gle operator to e f f i c i e n tly pe r fo rm
all six tasks. The answer was to prov ide assis tance in
the form of automation to assist the operator in performing

these tasks. The upgrade was designed to help in the per-
formance  of these tasks in two main  areas:  (1) assist-
ing the operator in accessing the l ines for test or mo-
n i t o r i n g , (2 ) prov id ing a computer ized recor d keepin g sys-
tem to assist  the opera tor in s to r ing in forma t ion an d re-
por ting that information as necessary.

2.2 PHYSICAL DESCRIPTION

The upgrade componen ts are r e f e r r e d to collectively
as the Au tomatic Monitor and Test Equipment which are
housed in four major assemblies: a Display Rack and Printer

Rack Assemblies (which are joined to form a single console ,
as shown in Fig. 1), a Signal Matrix Assembly , and a Line
Conditioning Matrix Assembly . The follow ing parag raphs

prov ide more detailed description of the equipment.

2.2.1 Console

2.2.1.1 Telephone Test Set AN/USM_l8l (*). Telephone Test

Set AN/USM-l8l, the uppermost unit in the Display Rack

Assembly, is government furnished equipmen t (GFE).

— 11 —
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2 . 2 . 1 . 2 6. Test Select U n i t .  Mounted below the Telephone
Test Set AN/USM— 18 1 is a Test Select U n i t .  The Test Se-
lect Uni t hou ses sev en PC cards  an d a h i n ged f ron t panel
w h i c h  c o n t a i n s  v a r i o u s  s w i t c h e s , i n d i c a t o r s, and jacks.
Five  of the PC car ds are  con tained in an RFI enc losure
w i t h i n  the nest and serve as the i n t e r f a c e  between the
Computer and the M a t r i x  for  se lec t ing  a spec i f i c  l ine  for
t e s t .  The o ther  two PC ca rds  a re  used in the selection
of c e r t a i n  test  equ ipmen t.  The f r o n t  panel swi tches , in-
d ica tors , and jacks are  used to imp lemen t tes t ing on the
selec ted l ine  by connec tin g built—in test equipmen t to
the selected l ine  and by p e r f o r m i n g  loopback t e s t i n g  as
well  as b r e a k i n g  and t e r m i n a t i n g  of the l ine .  This  enables
a d d i t i o n a l  t e s t i n g  and connect ion of v a r i o u s  j acks  t h a t
p e r m i t  hookup of e x t e r n a l  test  equi pment .

2 . 2 . 1.3  Display/Keyboard Assembly . The Display/Key board
Assembly (CRT Te rmina l )  comprises a CRT d isplay and de-
tach ab le keyboar d which a re  shock moun ted on a sli d ing
t r ay  so tha t  the assembly can be w i t h d r a w n  for opera t ing
purposes or slid in to  the rack for  s torage.  The u n i t  is
e s sen t i a l ly an o f f — t h e — s h e l f  Hewle t t  Packard 264 0A Inter-
active Display Terminal. It contains eight PC cards , built—

in power supplies, an d a stan da rd ASCII  keyboard wi th ad d i-
tional editing and control—type function keys. The CRT

can d isplay up to 24 l ines  of da ta wi th  80 charac ters  per
line. The primary func tion of the unit is to serve as

a h i gh—speed input/ou tput device for the Computer Assembly

(2400  b/s) .

— 13 —
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2 . 2 . 1 . 4  Power Supp ly Assemb ly. O p e r a t i n g  vol tages  for
the PC cards  in the Test Select U n i t  a r e  provided  f rom
the Power Supply Assembly .  The assembly co n t a i n s  th ree
dc power suppl ies , each equipped w i t h  a separa te  overvolt-
age protection device. The hinged front panel contains

inpu t and ou tput  power fuses , ou tput test poin ts, an d a
loudspeaker that is used in conjunction with a Speaker—

Amplifier PC card located in the Test Select Unit. A dc

power output  ~iug,  moun ted on the f ron t panel , provides
opera t ing  vol tage for a Ma tr i x  Car d Test Set used at the
Organizational maintenance level.

2.2.1.5 Telephone TA-34l/TT. Telephone TA-341/TT,

moun ted on top of the Printer Rack Assemb ly, is GFE.

2.2.1.6 Oscilloscope AN/USM-296. Oscilloscope AN/USM

296 , mounted in the top shelf of the Printer Rack Assembly ,

is GFE.

2.2.1.7 Teletypewriter Model ASR—33. Teletypewriter

ASR—33 is shock-mounted on a sliding work shelf located

below the AN/USM—296 . It is an off—the—shelf Teletype

Corp. uni t with some minor modifications. Its enclosure

wi thin the Printer Rack Assembly is lined with sound absorb—

ing ma terial for quiet operation. Mounted on the rear

of the ASR—33 is a Motor Control Unit which turns off the

teletypewriter motor if no data is received within five

minu tes. The unit also includes a paper tape punch and

tape reader. The primary function of the ASR—33 is to

serve as a low—speed input/output device (110 b/s, ASCII)

for the Compu ter Assem b ly.

III  
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A modification incorporated into the ASR—33 enables
it to be operated in conjunction with the Computer. The
p r i n c i pal componen t in the mod i f i cat ion is a PC card that
is mounted on the ASR—33 call control unit.

2.2.1.8 Computer Assembly. The Compu te r Assembly ,
(an AN/UYK—l9 (V) with options selected specifically for

applica tion in the AN/TSQ—84A) , opera t ing un der program
con trol , serv es as the hub for all data processing ac tivi-
ties in the Automatic Monitor and Test Equipment. Housed

in the bottom compartment of the Printer Rack Assemb ly,

the en ti re assembly is slide-mounted so that it can be
pulled o’.~t of the rack and made accessible for maintenance.

The assemb ly consists of a main  f rame , which houses 22
PC cards , and a Control Panel. Included in the main frame

are two sets of four PC cards which serve as the core me—

mory. Each set provides 8192 wor ds of storage; thus the
e n t i r e  core memory has a 16 ,384 word capaci ty (16—bits

per word).
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2 . 2 . 2  Si gna l  M a t r i x  Assembly.

The Signal Matrix Assembly comprises a four—foot

re lay  r ack ( r e m a i n i n g  f rom the o r i g i n a l  AN/ TSQ—84) wh ich
houses two PC card nests each conta in ing  18 ident ical  Ma-
t r i x  PC cards ( t o t a l  36 PC ca rds) . Each PC card conta ins
12 C—form relays and 12 A — f o r m  re lays .  The A — f o r m  relays
allow connection of b r i d g i n g  type test equipment  (v i a  the
Test Select Panel)  to any one of the 432 normal - th rough
VF c ir c u i t s ;  the  C—form relays are  used to break  any one
of the VF c i r c u i t s  for the purpose of t e r m i n a t i o n  or loop—
back tes t ing .

.2 . 3  Line  Cond i t ion ing  Equi pment  M a t r i x  Assembly .

The Line  Cond i t i on ing  Equi pment  M a t r i x  Assemb ly
( located on the roadside wall beh ind  MDF 1) houses seven
M a t r i x  PC cards ident ica l  to those in the Signal  M a t r i x
Assemb ly . These PC cards also serve the same f u nc t i o n

— 
as the PC cards in the Signal  M a t r i x  ( i . e . ,  br idging or
t e r m i n a t i n g  a l ine  under tes t )  except that  the lines routed

— 

t h rough  the Cond i t ion ing  Equipment  M a t r i x  Assembly a re
those connected d i rec t ly  to Line A m p l i f i e r s , Line  Equal—
ize rs , and At t enua to r s .

.4 
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2.3 FUNCTIONAL DESCRIPTION

2.3.1 Overview (Fig. 2)

The 432 4—wire VF circuits entering and leaving

the shelter are represented as a single send—receive cir-

cuit pair. All VF circuits are normalled—through the Mo-

n i tor , Rapi d Patch , and MDF racks and all pass through
the Signal Matrix where each may be individually accessed

for testing and/or monitoring . A separate Line Condition-

ing Equi pment (LCE) Ma tr i x  permi ts selection of any one
of the l ine cond it ionin g equipmen ts in the MDF racks (Line
Equa l i ze r s , Line  A m p l i f i e r s , and Attenua tors) for i n d i v i d-
ual testing . The functions of the Signal Matrix and the

LCE Ma tr i x  are  mu tually exclu siv e; i t is no t possi b le to
test a 4-wire VF circuit and a line conditioning equipmen t

at the same time.

Opera t iona l ly , a 4—wire VF circuit or a line—
cond i t ioning equi pment are each accessed for moni tor or
test in basically the same manner. The operator enters

the appropriate request on either of two keyboards (ASR—

33 or CRT Terminal). The Computer Assembly examin es the
request, determines its va l id i ty an d , if va l i d , issues
a test command in the form of a 16—bit parallel data word

to the log ic circuits in the Test Select Panel. If the

operator ’s request is inva l i d the compu ter r e t u r n s  an “in—

valid request” message to the input  device and wai ts for
another request.
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Upon r ece iv ing  a va l id  command word f r o m  the
computer , the log ic c i r c u it s  in the Test Select Panel
gene ra te  a “connect” si gna l  to the S i g n a l  M a t r i x  or LCE
Ma tr i x , provided that  none of the equi pment  select swi tches
on the Test Select Panel a re  in a “break” condition.

If  a break cond i t ion e x i s ts (a tes t panel  sw i tch is posi-
t ioned to break  an d t e r m i n ate the send or re ce ive l ine ),
the log ic wi l l  p reven t  ac tua t ion of the mat r i x  and a lamp
w i l l  light to i n f o r m  the opera tor that the panel is in
the break mode. The opera tor mus t then re posi t ion the
panel swi tches and the log ic will automatically reset
i tself , allowing the ma tr i x  to access the selected l ine
for test. Initially, connection to the line under test

is made on a br i dg ing basi s for mon ito r i n g; the VF l ine
remains uninterrupted between Switchboard and Mux. Sub-

sequen tly,  the operator may break and terminate the send

or rece ive l ine  and in ser t  test equi pment. The Test Se—

lect Panel swi tch in g c i rcu i ts au toma t ica lly inser t an
appropriate termination when a line is broken.

Certain abnorma l conditions that may occur in the

ma tr i x  are sensed by monitoring circui ts in the Test Se—
lect Panel logic. If these abnormalities occur , the ma—

trix is automatically prevented from making the connec-

tion and a lamp on the Test Select Panel ligh ts to i n f o r m
the oper ator of a fau l t ( s ho r t - c i rcu i t  con d i t ion ) or a
no-connect cond ition (insufficient current to operate

the relay matrix). An audible alarm , which  can be shu t

of f  by the operator , accompanies the lighting of panel
lamps for the occurrence of a f a u l t, no—connec t, or br eak
condi t ion .
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Connect ions  between the Oscilloscope or Telephone
Test Set and the c i rc u i t  unde r  test  a re  made v i a  jumper
cables to connectors  on the Test Select Panel .  The Speaker
A m p l i f i e r  m on i t o r i n g  c i r c u i t  is pa r t  of the Test Select
Panel ;  the associated loudspeaker  is mounted remotely
( i n  the fr o n t panel  of the Power Suppl y Assemb ly ) .  This
aud ib le  m o n i t o r i n g  c a p a b i l i t y  is control led by a sw i tch
and volume control  on the Test Select Panel .  The 3—Way !
4 — W i r e  B r i d g e  is also p a r t  of the Test Select Panel  and
opera tes  in c o n j u n c t i o n  w i t h  Telephone TA—34 1/TT located
on top of the P r i n t e r  Rack Assembly . The 3— W a y / 4 — W i r e
Br idge is control led by swi tches  on the Test Select Panel .
It allows 3-way communication between the Switchboard ,

opera tor , and Mux , or 2—way communication between the
operator and e i t h e r  the Swi tchboard  or Mux .
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2 . 3 .2  D e t a i l  D e s c r ip tion

2 . 3 . 2 . 1  L ine  S e l e c t i o n  L o g i c  and Matrix Circuits (Fig. 3).

The C o m p u t e r  A s s e m b l y  f u r n i s h e s  t h e  i n p u t t e s t  c o m m a n d  d a t a

word for the line or equipment to be tested and a timing pulse

to initiate the selection process. The sixteen bits of the

data word are designated D015 through DOO . The structure of’

this data word is shown in Fig. U . The bit assignments for

each  f u n c t i o n  a re s p e c i f i e d .  N o t e  t h a t  t h r e e  of t h e  s i x t e e n

bits are unused. When the operator enters the test request ,

the 16— bit word from the computer is parallel transferred to

t h e  M a t r i x I n t e r f a c e  car d , f o l l o w e d by an OUT B U S Y  sig na l

t h a t  is applied to the Matrix Control Logic card (Figure 3 ) .

The  OUT B U S Y  signa l  is com bi ne d in t h e  c o n t r o l  lo gi c w i th  t h e

D0 3 d a t a  b i t , w h i c h  is p r e s e n t  w h e n  t h e  d a t a  a d d r e s s  is v a l i d .

The  l o g i c  c i r c u i t  s u b s e q u e n t l y  g e n e r a t e s  t h e  r e g i s t e r  s t r o b e

s i g n a l  t h a t loads  t h e  d a t a  w o r d  i n t o  t h e  1 6 — b i t  p a r a l l e l  l a t c h ,

for stora ge. During the ensuing period , w i t h  t he d a t a  w o r d

s to r ed  i n t h e  l a t c h e s , t h e c o n t r o l  lo gi c d e t e r m in e s  t h e s t a t u s

of’ t h e  f a u l t  de t e c t i o n  c i r c u i t  and  r e l e a s e s  t h e  r e l a y  m a t r i x

f r o m  a n y  p r e v i ous s e l e c t i o n .  I f  no f a u l t  c o n d i t i o n  is p r e s e n t ,

a d e c o d e r  e n a b l e  s i g n a l  is g e n e r a t e d .
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The decoder enable signal activates three decoder

c i r c u i t s  for l ine , card , and nest  selection . The l ine

decoder is a 1—of 12 decoder , using bits DO15 to D0l2

of the data  word for  i ts  inpu t .  The decoder t r ans l ates

the b i n ar y  input  number ( f r o m  one to twelve) in to  an

ac t ive  si gna l  on only one of the twelve ou tpu t  l ines .

This  decimal  ou tput  si gna l  corresponds to the b i n a r y  inpu t

number .  S i m i l a r l y , the l — o f — l 8  decoder for M a t r i x  Card

select ion and the l — o f — 3  decoder for m a t r i x  nest select ion

p r o v i d e  d iscre te  s ingle  ou tpu t s  cor responding  to the

respective inpu t binary numbers. The 1—of—3 decoder cir-

cui t gen era tes a lamp d r i ve r  s igna l  wh enever nes t num ber

3, the LCE Ma tr i x , has been selected . This signal lights

the LINE COND EQUIP lamp on the Test Select Panel.

The Ma tr i x  Dr iver card stages , of whi ch there

is one for each l ine , card , an d nes t (compr is ing  a total

F of 33 separate driver circuits on three PC cards), are

p r i m a r i l y  cu r r e n t a m p l i f i ers des igne d to opera te the

relays in the matrixes. Matrix relay operating power

is derived from the Matrix Control Log ic card and is

j ~ routed to the selected matrix nest throug h the associa ted

Ma trix Driver card circuit.
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The Matrix Control Log ic card contains the essential

t i m i n g , sensing , and control functions for the system.

A power—on reset signal  applied to the la tch c i r c u i ts
prov ides for au toma tic re sett ing of the la tches whenever
sys tem opera ti ng power has been turned off or interrupted .

The log ic c i r c u i t s  on the Mat r i x Con trol Log ic car d are
also rese t (i nt e r n a l l y) by this same power—on reset signal.

Output signa ls  a re sen t to the Te st Selec t Panel to opera te
the audible alarm and various status indicator lamps.

The au d ib le al a rm is soun ded simul taneously w i t h  the li gh t-
ing of a lamp for the BREAK MODE, FAULT, or NO-CONN condi-

tions. The CONN lamp lights when the system operates nor-

mal ly  in selecting a line. The FAULT condition indicates

a shor t—circuit or other cause of excess current flow in

the relay matrix. The NO—CONN condition indicates that

seizure of the desired VP line was no , accomplished due

to i n s u f f i c i e nt c u r r e n t (open c i r cui t) to oper ate the re-
lay matrix. The BREAK MODE condition occurs whenever any

one of cer ta in test func t ion sw i tches on the Tes t Select
Panel is in an up or down position (away from the center—

of f  position) at the time a VF line is being selected .
An inpu t to the Ma tr i x  Con trol Log ic car d (si gnal OPR LI NE
BRK ) is appli ed f rom the Tes t Select Panel for th i s  break
moni tor in g func tion. A break condition will prevent ac—

quisi tion of the desired line until ’ the switches are re—

posi tioned .
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Dis tr ibu t ion of relay select ion sig nals f rom matr i x
to mat r i x  is shown in Fig. 5. Note that the Signal Matrix

consists of two nests. All card and line select signals

are distributed in parallel between the three matrix nests.

Each nest select signal is unique and it is this signal

w h i c h  d e f i n e s  the circuit that will be selected . That

is , even though a p a r t i c u l a r  combina t ion  of l i ne  and card
number is applied simultaneously to all three nests, only
the combination associated with the selected nest will

be opera t ive in terms of ac tua t ing the r elay tha t connec ts
to the selected VF line .
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*

Essen t ia l s  of the m a t r i x  r e lay  s w i t c h i n g  a re  shown
in Figure 6. Initially , when a l ine  has been selected ,
the select relay for that line is operated , p r o v i d i n g a
form—A contact closure to brid ge the lines. This allows
moni toring of the lines by the high—impedance bridg ing
test equipmen t (Oscilloscope, Speak er A m p l i f i er , and DB
Meter). The associated break relay under this condition

is enabled , but not ye t opera ted, and the VP lines remain
normalled— through. When any one of the Test Select Panel

swi tches tha t prov ide break an d te rmina te func t ion is set
to a working position , the associa ted b re ak relay is oper-
ated. This  in te r r u pts the ex ternal  VF l ine  an d rou tes
both ends of the line (Switchboard and Mux) separately

in to the test circuitry. The nature of the break depends

on which of the switch functions has been operated .
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2.3.2.2 Test Select Panel Swjtchjj.~~ Fig. 7 illustrates

the essent ials  of the br idg i ng an d te r m i n a t ing func t ions
per formed by the Test Select Panel switches , inc lud ing
the use of the 3—Way/4—Wire Bridge. Each posi t ion of every
switch (except OFF position ) is illustrated separately .

Two of the switches (LINE TERM), id en t ically labeled on
the Test Select Panel, are  shown in C and D of Fig. 7 and
are d i f f e r e n t ia ted by thei r  p r o x i m i t y  to the SWBD end or
MUX end of the VP line . Each illustra tion also shows,

where applicable , the connection point for the associa ted
test equipment  to the “break” line; this includes the high—

impedance br id g ing equi pment and the test oscillator .
The oscillator connec tion always involves a l ine  break
and termination . Note that , wi th one excep t ion , the os-
ci l lator an d the br i dg ing test equipmen t are  always con-
nected to the same portion of the line that has the “break. ”

The exception occurs in L of Fig. 7, where  the oscillator
is at the opposi te side of the ex tern al rec eive jacks  f rom
the bridg ing equipment.
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The loopba ck func t ion , shown in A and B of Fig. 7

enables terminati ng both send and receive lines at the

Swi tch board or Mux end and connec t in g the sen d s igna l  back
to the receive line Separate switches are provided to

loopback each end , Switchboard and Mux. Line termination ,

shown in C throug h  F , prov ides for te r m i n a t ing the send
or receive line at either the Mux or Switchboard ends.
Note that it is not possible to terminate both send and
receive lines at the same end at the same time . G and
H of Fig. 7 show how the test oscillator is inserted into

either the send or receive line. In both cases a termina-

t ion  is placed at the other end of the opened line. Bridg-

ing test  equi pment connections are illustrated in I and

J of Fig. 7. When selecting the oscilloscope , i t is pos-
s ible  to simu ltaneously connec t one inpu t channel to the
receive line and the other input channel to the send line.

Illustrations K and L of Fig. 7 show the circuit

of the ex te rna l  jacks for send and receive located on the
Test Select Panel. Note that , even wi th the j acks swi tched
in , the line remains normalled—through until a plug is

inserted into either the SWBD or MUX jack , or both.

The 3—Way/4—Wire Bri dge , shown in i ts three f u n c t ional
configura tions in M, N , and 0 of Fig . 7, is con taine d on
a separa te circuit card in the Test Select Panel card nest.

This circuit allows the operator to break any selected

line and communicate wi th the party at either end , or wi th
both ends simultaneously (conference bridge) . In K and

N of Fig. 7, one party is disconnected w h i l e  the opera tor
comm unica tes with the opposite end. Part 0 of Fig. 7 shows

interconnections between all three parties when the bridge

is used in the 3—Way mode.
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:~.1 GEN ERA L

The primary function of the Upgrade Components is to

iriprove Technical Controller (operator) efficiency by re-

d u c i n g  the time required for the performance of record

keeping and testinp . This improvement , as related to the

computer and the software reauirem ents , are specifically

in the following areas:

a. Selects (for test) one specific circuit out of a
to tal of 8611 , or one oiece of line cond itionin g
e q u i c m e n t  out of a total of 96.

b. Identifies unassi~~ned (substitute) channels in the

- 
MI/TSQ—814A for the purpose of rerouting .

c. Uo~iates the record of a line to reflect any changes
i n  s t a t u s  ( o u t — o f — s e r v i c e , r io t  c o n n e c t e d , etc.) or

- connectivity (normal—throu ~ h circuit chan~ ed by a
I p a t c h  c o n n e c t i o n) .

d . Provides hard copy of circuit status and connectivit y
as needed .

e. Prov ides access to the stored tables via an I/O inter—
I f ace  with three external low—speed ( 75  baud ) and

three nigh— speed (21400 baud) devices.

The system contains a stored director y divided

— into three major sections (tables): Switch side circuit ID ,

M u l t i p l e x e r  side circuit ID , and System ID. Word structure

— 
of each table is  shown in Figs. 8 , 9, and 10. The data stored

in these  t a b l e s  can he  c h a n c e d  or d i s o l a v e d  uoon  op er a t o r

I requests. Other operator reouests enable certain data to be

r extracted to disp lay soecific tv~ es of inform ation which can

only be obtained by scanni ng all iten.c in the table.

I, 
_ _ _
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Except for seleetir~ a specif ic circuit or line condi-

tionin g ecjuipnent for test , any operat or cori r-iand which

can be entered locally via the ASR — 33 or CRT Terminal

can also be mad e from anyone of three remote hi gh—

speed (2~400 baud ) or three low—speed (75 baud ) I/O 
-

devices. Additi onally, a TTC—3 8 out—of—ser vice input

line (75 baud ) is interfaced and processed.

3 .2  RECOR D K E E P I N G

3 . 2 . 1  Access

The operator is able to chance any or all the data

associated with a circuit or system (directory changes )

and is able to di sü lay all circuits with some

selected particular characteristics (data reouests ).

3 .2 . 1 . 1  Director y C h a n ~~e~~. Whenever direc tory changes

are in process at any I/O Dort , rep orts , director y changes

from other ports , and data reouests will he inhibited .

All directory changes fall in two classes: changes

to a line or changes to a system.

a. Line changes . The operator enters a I-lock and
Line number and then in an i n t e r a c t i v e  conver -
s a t i o n a l  mod e the  o p e r a t o r  e n t er s / c h a n c e s  t h e
data as necessary in either the multiplex or
switch ID tables.

b .  Sy s t e m s  c h an g e s .  The operator enters the abbre-
viated s y s t e m  ID and  t h e n  in an i n t e r a c t i v e
conversat ional mod e the operator enters/
changes the data as necessar y .

B G / A 3
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3.2.1.2 Data R e a u e s t s .  Any I/O port may make a data

r e q u e s t  - The reouests can be made in several ways depend in~

on w h a t  i n f o r m a t i o n  is desired . Printouts of the reouested

information are obtained by reauestin~ any of the following :

a. ~in~~1 ’  item displays .

(1) Line data . The operator enters a Hock
and Line number and the computer respond s
with all the information (Circuit ID) for
that line.

( 2 )  TTC—38. E-nterin~ a par ticular TTC—3 8
frame and line number results in a print-
out of the circuit ID for that line.

( 3 )  Londitionin g eouipm ent . The operator
enters the number of the piece of condi—
tionin R enuipm ent and the computer
respond s with the circuit ID for the line
if the eouipnen t is in use or a “N OT FOUND”
ressa~ e if the enuipnent is not in
use.

(14) System ID cross reference. The operator
enters the full system ID and the com-
puter responds with the abbreviated ID ,
or the  op e r a t o r  e n t e r s  t h e  a b b r e v i a t e d
ID and the system respond s with the full
ID data .

b . Multiple item displays .

(1) Multiplexer users. The operator enters
the cod e for a particular multiplexer
and the computer respond s with circuit
ID ’ s for all circuits through that
m u l t i p l e x e r .

( 2 )  S y s t em  u s e r s .  The o~ e r at o r  e n t e r s  a sy s t e m
abbreviation and the comouter resDond s with
c i r c u it I D ’ s for all c ircuits using that
system.
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( 3 )  ~-Qu t-uf- .~ervjce . The operator m ay renuest a
list of all out—of—service lines and the

- computer wil l respond with the circu it ID’s
for  a l l  such  l i ne s .

(14) Availab le lines . The operator may recuest
a list of all lines to a particular system
that are spare or alternates and the comDuter
wil l respond with the circuits ID’ s fo r  a l l
such l ines.

3.2.2 Stored Da ta

The system provides stora~ e for multiplex — side circuit

identifiers , switch— side circuit identifiers , and system

identifiers. The following are the minimal re ,uirenents

for each.

3 . 2 . 2 . 1  Switch— Side Circuit Identifier. For each of

the 1432 circuits that are connected to the TTC—3 8 switch ,

the following information is stored :

A A B B C D D E F G G H  -

Where the letters have the following neanin~ s:

AA — Hock number on the switchboard side
(01 thru 3 6 ) .  

-

RB — Lhanne]. number on the switchboard side
( 1  thru 12).

— Hock to which the line is patched to. It ma y
be on the  m u l t i p l e x  s i de  or p o s s i b ly  looped
back to the swi tchboar ’-’ (01 thru 7 2 ) .

DD — Channel number within the hock above
(01 thru 12).

r E — Frame number in the TTL-38 switch that the
particular line is coining from (0 — 9).

F — Group in the TTL-38 switch in the frame
above  (0 — 9 ) .

CC — Line in the TTL-38 swi tch in the frame and group above
( 0 1 — 9 9 ) .

H — Represents the status of the circuit. This nay be in
serv ice , ou t of se rv ice , not connected , etc. (0 thru 3 ) .

BC/A 5
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~.2.2.2 Multiplexer -Side C i r c u i t  I c~e n t i f i e ~~t i o f l .

For each of the 2432 circuits tha t leave the AN/TS Q-824

k~~iflg towards the nu ltip lex and radio ecuip nent , the

following info rmatio n is stored :

AABB LLD DEE FF G HHII JJ KLL -N O O ppQQOCRR pR3 S~ uSSLLSScuSSuLSSLLSSLL

Where the above letters have the followin g meanin g :

AA — Hock number gojn~ out to the nu lt ir - lex side of the
shelter (hocks 37 thru 72).

RB — Channel. within that particular hock (channel
1 thru 12).

CL — Hock number that particular line on the nulti olex
side is connected to. This nay be a line going
to the switchboard or it may be looped back to the
multiplex side so the hock numbers nay be between
(1 and 72).

DD — Channel number associated with hock CL above
(channel 1 thru 12).

EE — Two di git number that represents a piece of line
conditionin g equipment connected to SEND (toward
MU X~ side , if one is used . This allows space or up
to 96 uniaue pieces of line condit ioninc eouipnent
(00 thru 96).

FF — Same as EE above except for eouip rient on the
RECEIVE side.

G — Represents the status of a oartjcular line. This
ma y b e in serv ice , out of service , not connected ,
etc. (0 thru 3) .

HH - Two di g it abbreviated system identifier tha t
repre sents a oarti cular system , allow ing soace for
up to fifty different nossible systems. Each
abbreviated system identifier will have its own
full 11—di g it system identifier (oar. v .2.2.3).
Howe ve r , in this table only the abbreviated ~vstem
identifier is needed to act as a nointer that will
indicate to the operator which sv’~ten he has
(01 thru 50).

II — The multiplexer with in the system bein g used by this
parti cular line (00—15).

BG/A6
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JJ — Two d f g i t  n u m b e r  r e p r e s e n t s  t h e  c h a n n e l  n u m b e r
that is being used within the system for this par-
ticular line (01 thru 99).

K — First part of the circuit identifier. It desig-
nates the type of circuit. There are nine possible
circuit types (1 thru 9) where each number rep-
resents a circuit type.

LL — Originating PR desi crnator (00 thru 99).

M M — Originati ng circuit SL designator (00 thru 99).

NN — Destinati on circuit PR designator (00 thru 99).

00 — Destinat ion SL designator (00 thru 99).

PP — Last two digits of circuit identifier that
designates the type of use that the circuit
is being put to. The type of cod e depends upon
whether it is a sole user , a common user , a
special category, etc. (2 alpha numeric
cha r a c t er s~).

QQQQ— Circuit type designator from the control routin g
chart that designates the type of circuit (14 alpha
numeric characters).

R R RR — Priorit y assigned to the particular circuit that
tells the AN/TSQ — 824 operator its relative iriirortance
with respect to restoration Driority, etc . (24 aplha
numeric characters).

SSCC— Group of six two— di git system identifiers (01 — 50)
followed by two di g it channel identifiers (01 — 9~~)is a list of the system routing information for
that particular circuit . There is adeouate area
for storing routing for uo to six discontinuities
between the originator and its final -destin ation.
As th e circuit is routed through more than one
area on its way to the final destination , this
system routin g chart records each system tha t it

p goes through and what channel it voes through in
that particular system.

3.2.2.3 System Identifier. For each of the fi ft y systems

a b b r e v i a t e d  as a two di git cod e in the nultiDlex ID

table , the following actual system identification is

stored for reference by the operator as necessary.

B G / A 7  
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AABB CCD1~EGGHHI

Where the above letters have the followin g m ea ni n~ S

A A  — The par ticular abbreviation that rerresents the
rest of the identifier (01 — 50).

PB — PR des ignator for the ori g inatin g system (00 — 9 9 ) .

CL — SL designator for the ori~~in a t in~ system (00 -99).

D — Sin gle alphabetic character dp signate s the type of
carrier employed within this oarticular system .
(One alpha character).

E — The nunber of 12 channel groups within this one
parti cular carrier (0 — 9). -

F — If there are two systems with the sane characteris-
tics , this single alphabetic character is used to
differentiate between the two systems (one alpha
character).

GG — PR designator for the destination of the system
(00 — 99).

HR — SL designator for the destination of the systen
(00 — 9 9 ) .

I — Single digit representin g the operational status
of the particular system. This nay be in service ,
out  of s e r v i c e , d i s c o n t i n u e d , e t c .  ( 0  - 3).

3.3 TESTING

Testing of circuits and line conditionin g eouipnent

will be under pro~ ram control to the extent that the

operator must enter a predetermined cod e and then desi gnate

a hock and channel number (or line conditionin g eouipm ent

num ber). In response , the comouter will outout a 16— bit

command word to a matrix control circuit where the wo rd

will be decod ed to select a specific matrix relay

correspondin g to the selected circuit. The circuit

w i l l  t h e n  be a u t o n a t 1 c a l 1~y s e i z e d  v i a  t he  e n e r g i z e d
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matrix relay and two high impedance brid ged appe arances

(send and receive paths) will be presented to the operator.

3.24 PROGRAM FUNCTI ONS

Proc essing and control is performed by the computer

program and is capable of perform ing the following

tasks:

a. ROLM su pplied control program controls the
device handli ng , schedulin g , and initialization.

b. STELMA supplied operational program controls
the program tasks (one for each operator comm and)
to d e t e r m i n e  what processing must be accomplished ,
and then perform that required processing .

3.5 GE~4E R A L  PR OG RAM I N F O R M A T I ON

The processin g requirements of the ANJTSQ— 814 upgraded sys-

tem are handled by a real— time core resident computer pro—

gram called 8LICP , written in assembler language for the

ROLM 1602 computer. The 824CP oerforms the following tasks:

a. Initi alize all devices and tables necessary before
processin g operator requests.

b. Analyze the operator request for validit y and set
up task parameters needed .

c. Process the three types of reouests called Display ,
Change , an d Test.

3.5. 1 Input/Output Channels

In the AN/TSQ_814 Upgrade configuration , the 814CP

p r o v i d e s  fo r  the f o l l o w i n g  i n p u ts / o u t p u t s :

r a. I~~ u ts/outputs from three baudot multiplexer
l ines at 75 b a u d .

BG/9A 9
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b . Inouts from one baudot nulti ol exer line at 75 baud
carrying TTL—3 8 out-of—service messages , as  w e l l  as
other messages that the 824LP wil l disregard .

c. Inputs/outputs from four ASCII multiplexer lines
at 22400 baud (including the CRT Terminal in the
shelter).

d. Inputs/outputs from the A SR-33 AS CII teletypewriter
(110 baud) .

e. Output to associated matrix control assembly.

4 . 5 .2  Task Schedulin g Method

The 8L IC P t a s k  s c h e d u l i n g  and  i n p u t / o u t p u t  c o n t r o l

are mad e through the task and system commands of RTOS

(real time operatin g system supplied by ROLM). This

is to facilitate system change by the procuring agency

and allow rapid modification for future addition of

conpute r— to— conputer information interchan ge.

3 . 5 .3  P r o gr a m  Source  L a n g u a g e

The 824LP is written in assembler language for the

Roir’, 1602 rucrgedized minicomputer.

The 8 14C P is assembled off-line using the :

a. Assembler

b. Relocatin g link loader

C.  C o n v e r s a t i o n a l  d e b u g  p r o gr a m

ci .. RTOS System Generation ( S Y S G E N )  Programs.

3 . 5 . 1 4  Core  M e m o r y  R e c u i r e n e n t s

BG/A 1O
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The 814CP~ opçrates in a core memory containin g a

minimum of 16 ,3824 words (16—bits per word). The memory

contains needed RTOS routines , the record keeping and

test routines , an d the required table areas .

3 .6 G E N E R A L  PR OG R A M  TASKS

The funct ions of the 814CP are performed by the

f o l l o w in g t h ree t yp es of t a s k s :

a. The initialization task opens all I/O devices and
sets up individual operator requests demanding tasks.

b. The operator request demanding tasks prompts each
t e r m ina l  port , then receives and verifies operator
r e q u e s t s .

c. The command tasks perform the operator requests
demanded .

3.6.1 The Initialization Task

3.6.1.1 Input. The initialization task is the first

— task processed by RTOS upon system start—up. The starting

address of this routine is established durin g the RTOS

SYSGEN r o u t i n e .

3.6.1.2 Processing . The initialization opens all devices

(TTY input , TTY out/ put , an d the 8 multi plexer lines)

using RTOS system commands. All input/output buffer

-- a reas  a re  set to zero. An operator reauest demanding

t a sk  is set up for  each a c t i v e  in put  dev i ce  ( TTY i n put ,

6 mult iplexer lines) using RTOS task commands. (Two

mult iplexer lines allocated for computer— to— computer

1’ I/O are not processed any further since no task has

been defined by the procurin g agency at this time.)

~r. io~ i~ i —
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3 . 6 . 2  Operator Reauest Task

3 .6 .2 .  1 I n p u t .  One of the 15 possible operator renuests

transmitted in ASCII or Baudot cod e can be sent by each

input device to the computer. The possible codes are

as f o l l ows :

Lode Desired Action

o DD (C/R) Display Date and time

o DO (C/R) Display all out—of—s ervice lines

o DL (C/B) Display line by hock & line
nu m~-’er

o DB (C/R) Display switchboard TTC—3 8 number

o DL (C/R) Display user of a piece of line
conditionin g eoui onent

o DI (C/B) Display the full systen iden-
tifier c o r r e sp o n d i ng  to abbre-
viated system identifier

o DA (C/R) Display the abbreviated system
identifier corresponding to a
f u l l  sys t em i d e n t i f i e r

o DM (C/B) Display all users of a partic-
ular mult iplexer

o DS ( C / B )  D i s p l a y  a l l  u s e r s  of’ a p a r t i c u l a r
sys t em

o DN ( C / R )  Display all lines in use on a
particular system

o CL ( C / R )  Chan g e  a l i n e  of  a c ir c u i t
identi fier

o CS ( C /R )  Change a system identifier

o CD ( C / B )  Ch a n g e  d a t a  & t i n e

o TL ( C / R )  Test l i n e

o TL (C/R) Test conditionin g enuioment

— 4 7 —B G / A 12
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NOTE
- 
Only the ASR -33 Teletypewriter
and the CRT termina l in the
AN/TSQ—8’4 shelter are allowed
to use t h e  two test re au e s t s , TL
an d TC.

3 . 6 . 2 . 2 Processing . A task is set up for each input

device. A (C/R) and (L/F), followed by a colon are

sent to the input device to indicate the I/O devLc e

is ready for input. When the operator types a command ,

it is read in , echoed , and stored in an input buffer

on a character by character basis until either a carriage

return terminate s the input stream or until seventy

two legal printable characters have been processed.

If the input device produces baudot code , the input

stream is converted to ASCII code. The input stream

is then compared to a table of allowable operator requests.

If no match is found between the input stream and possible

operator requests , an INVALID BEQUEST message is sent

in the  d evice ’s cha racteristic language and a new command

input s’ quence is started. If a command has been analyzed

an d f o u n d corr ect , a task is set up to orocess the operators

r e q u e s t .

3.6.2.3 Output. If the input command stream does not

m a t c h  any  one of the possible operator requests or the

re quest entered is not allowed for the calling device ,

j .. 
r e q u e s t i n g  de v ic e .  

sen t  to the  
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3.6.3 TTC-38 Outage Reports

3.6.3.1 Inputs. The TTC-38 printer channel suoplies

the AN/TSQ—8 24 shelter with a stream of messages. Every

message is checked for the following message format

in Baudot code:

(c/r)(l/f)a—b—cc(s/p)dd (s/p)(s/p)eee (s/p)LK(s/p)LK(s/p)OUT(c/r)

where the above codes have the following meanin gs:

Code Meaning

— 
- 

Dash to separate numbers

a Frame number

b Group number

cc Trun k Num be r

dd Type of trunk

eee- Trunk group number

LK ( s i p )  OUT Lock out indication

(c/r) Carriage return

(1/f) Line feed

(s/p) Space

3.6.3.2 Processing . A line of data is read in , echoed ,

and stored in an input data buffer , character by character ,

until either a carriage retur?. terminates the input

stream or until seventy— two legal printable characters

have been processed . The line of data is then checked

for the pattern “OUT” occurring after the 18th printable

input character. If t h i s  p a t t e r n  is n o t  r e c o gn i z e d ,

the  da t a  l i n e  Is disre garded and the processing of a

new data line restarted.
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3.6.3.3 Output. Once the out— of-service messa ge is

recognized , an abbreviat ed messa ge of the following 
-

form is printed on the ASR-33 :

(Bell) (c/r) (Bell) ( 1/f) (1/f)abcc ( s/p)OIJT (c/r) (1/f) (Bell) (1/f) (Bell)

where the above codes have the following meanin gs:

Code Meanin g

a Frame

b Group

cc T r u n k  num ber

( c / r )  C a r r i ag e  R e t u r n

(1/f) Line feed

(s/p) Space

(Bell) Bell character (rings bell in TTY)

The TTC— 38 out—o f—service message will disrupt normal AS R— 33

r’essages. Since the input data rate is slightly faster than

the A SR—33 printing rate , non— pertinent characters are

deleted from the messa ge; consecuently the printing function

is f a s t e r  t h a n  the  i n p u t  so tha t b u f f e r s  a r e  n o t  r e ou i r e d  to

store succeeding messages.
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3.7 DESCRIPTION OF MAJOR PROGRAM TASKS -

3.7.1 Start-Up of Program

3 .7.1.1 StartIng A d d r e s s .  When the system pro~~ram is ar~ -~d

at location 000376 , control is transferred to ~he ~Or~-i r wo]ied

Peal Tine Operatin g System (RTOS). RTOS then initializes its

tables and flags and prints an ident ifying nessa~~e; “ROLM RTOS

REV 3.02.” It then enables interru ots and junos to STELMA

initialization program INITL .

Fig. 11 is a general flow chart which gives an overview of’ system

pro~ ran flow.

3 7.1 .2 INITL (Initialize). INITL perform s t~~e followin g tasks :

o clears the STELMA flags ,

o clears the device save areas ,

o writes the appropriate device nnnbers in the first wo rd
of each save area ,

o opens all the I/O channels.

INITL then creates the operator reouest task OPREQ for each I/O

device exceot the TTC—3 8 , and jumps to the out of service task

O o sR V .
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3.7.1.3 OOSRV_ (TTC-38 Out—of—Service Reouest ). OCSRV

inputs a baüdot data stream from the TTC—3 8 and

translates the -stream to ASCII . ~1hen it recornizes an

“out of se rv ice ” messa ge , OOSRV calls task PTOOS , which

prints a messa ge on the teletyDe ident ifyin g the out of

service line by frame , gr oup , and trunk number , and then

terminates itself. OOSRV , after checking a message and

decidin g whether or not it is an out of service messa ge ,

loops back to read the next message. It therefore contin-

uously checks the TTC—38 input data stream for “out of

s e r v i c e” me ssa~~es.

3.7.1.3 OPREQ (Operator Reouest). OPREQ , called sepa-

rately for each I/O device , issues the prompt “C/B L/F:”

- and inputs an operator reauest . When a reouest is re-

ceived , OPREQ perfo rms a validity check. It checks for

validity based on recognizible character groups and if

valid , transfers control to the app ropriate service task.

If an invalid reouest is received , OPR EQ prints an error

message , “INVALID REQUE ST ,” and repeats the prompt.

3 . 7 . 2  S e r v i c e  Tasks  a n d  R e l a t e d  S u b r o u t i n e s

3.7.2.1 DDATE (Disolav Date). DDATE fetches the date

and time from RTOS and then prints them .
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3.7.2.2 CDAT ~ (Change Date) . CDATE fetches and prints

the date and time. CDATE then inputs a new date and time

from the operator , c o n v e r t s  i t to ASC I I  i f f r om a Bau do t

device , and then checks for validity. If the day and

month are valid , the system clock is changed to the value

inputted . If the month is greater than 12 , the day greater

th an 31 , or i f an e r r o r  r e t u r n  is t ak en , CDATE

prints the error message ,” INVALID RESPONSE. ”

3.7.2.3 DISPL (Display Line) . DISPL prints “HH CC: ” ,

inputs the operator response , and checks the response

for validity. An invalid hock or channel number causes

an error message. If the hock and channel are correct ,

DISPL prints the appropriate heading. Control is then

transferred to OPREQ to ask for the next reauest .

3.7.2.24 CHNGL (Change Line) . CHNGL uses the same coding

as DISPL up to and including printing the data. It then

inputs modifications to the data , and mer~ es the modifi —

cations with the data. The resulting originating (first)

-* hock and channel are checked for validity. If either is

invalid , an error message is printed . If both are valid ,

1;
BG/ 8A14 — 54 —

I
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- -p — ~i~~~~~- -~~ -- - -~~~~~ —.-



check validity of terminati ng (second) hock and channel;

an e r r o r m e s s a g e  is p r i n t e d  i f  t h e  s e c o n d  h o c k  or c h a n n e l

a re i n v a l i d .  I f  b o t h  h o c k s  a n d  c h a n n e l s  a r e  v a l i d , c h e c k

v a l i d i t y  of t h e  r e m a i n i n g  d a t a .  I n v a l i d  d a t a  r e s u l t s  in

an e r r o r  m e s s a g e  t e l l i n g  t h e  o p e r a t o r  w h i c h  e n t r y  wa s  o u t

of limits. After the data has been found valid , it is re-

peated to the operator for verification , in ASCII or Baudot

(as appropropriate depending on the I/O device used).

If the operator changed the destination hock or

c h a n n e l , C H N G L  c h e c k s  fo r a p r e v i o u s  c o n n e c t i o n  to  t h e

new hock and channel , and prints a message to alert the

o p e r a t o r  to  t h e  p r e v i o u s  c o n n e c t i o n , i f  a n y .  C H N G L  t h e n

asks  t h e  o p e r a t o r  if he w a n t s  to  m a k e  t h e  c h a n g e .  I f  no t ,

r e t u r ns c on t r o l  to  O P R E Q  f o r  t h e  n e x t  r e q u e s t .

CHNGL u p d a t e s  t h e  t a b l e  e n t r y  w i t h  t h e  n e w  d a t a .

CHNGL then checks to see if the destination hock or

channel was changed. If there is a new destination ,

the previous connection to the ~~~ de at ination is

checked to see if it was normal — through. If it was ,

the connection to the normal — through line is cleared

in t h e  t a b l e .
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If’ the new destination hock and channel are entered

as zero (indicating a termina ted line ) the normal — through

from the originating line is checked to see if it was

patched to another line (indicating that the line being

c h a n g e d  was  p a t c h e d  to  a d i f f e r e n t l i n e )  w h i c h  now is

b e i n g  o p e n e d .  I f  not patched , the connection was normal —

t h r o u g h  an d t h e con n e c t ion is c h a n ged to  o p en in t h e

table.

If the destination — open designation is removed , the

normal— t hrough from the old destination is checked to

see if it is ope n in t h e  t a b l e .  I f  so , b o t h  o p e n s  a re

r e m o v e d  and  t h e  n o r m a l — t h r o u g h  con n e c t i o n  is r e — e s t a b l i s h e d

on b o t h  s i d e s .

A f t e r  a l l  c h a n g e s  h a v e  been  m a d e , t h e  p r o g r a m  c h e c k s  to

see if t h e  c h a n g e  was  made  by t h e  A S R — 3 3  in  t h e  s h e l t e r .

If  i t  was , con t r o l  is r e t u r n e d  to  O P R E Q  f o r  t h e  n e x t  r e q u e s t .

I f  not , a n o t i f i c a t i o n  r e c o r d  m e s s a g e  is p r i n t e d  on t h e

shelter A SR— 33 so that a l l  c h a n g e s  l e a v e  a hard-

copy record. The message also indicates the I/O dev ice

which initiated the change.

3 . 7 . 2 . 5  TESTL ( T e s t  L i n e ) .  TESTL c h e c k s  t h a t  t h e  re-

questing I/O device is in the shelter (ASR— 33 or CRT)

- -  
an d prints an illegal request message if requested

from outside the shelter. If the request is from i n s i d e
r

th e s h e l t e r , t h e  same  l o g i c  f o r  DIS PI .  is used  to  r e q u e s t ,

in p u t , a nd c h e c k  a h o c k  and  c h a n n e l  n u m b e r .  An a d d i t i o n a l
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test is made to ensure that the hnr~k ruriber is greater

than thirty -six. The hock and channel number are formatted

into the command wo rd fo rmat and outputted to the test

and select card (SPTP). Aft er acknow led~rr~me nt that

the card received the command is received , control is

transferred to OPBEQ for the next reouest .

~.7.2.6 TESTC (T e s t  Conditionin g Eouipm ent). TESTC

checks that the recuesting I/O device is in the shelter ,

then uses subroutine INTRO to reouest and input the condi-

tioning equipment designation. The operator ’s response

is checked for validity, and if valid is formatted into

the command word format , which is then outputted using

the same l og i c  as TESTL.

3.7.2.7 DSPID (Display Full System1 Identification).

DSPID requests a system number , then checks the validity

of the operator response . An invalid system number prints

an “INVALID RES PONSE” message and seeks a new reauest .

If a le~ a1 value is entered DSPID fetches and prints

t he  f u l l  s y s t em  i d e n t i f i c a t i o n  c o r r e sp o n d i n g  to the  op e r -

ator entered abbreviated irientification , then seeks a

new recuest.

3 . 7 . 2 . 8  CHNGS (Change Full System Identification) .

C I-iNGS uses the same logic as DSPID UD to and includin g

pr int ing the full system Identifier. CHNGS then
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inputs an oparator entered update -and merges the upd ate

with the original data . The updated abbreviated ID is

checked for validity of the updated line. If there

is an invalid entry in the data , the operator is shown

which entry was incorrect. If the changes are valid ,

the entire updated line is printed for operator confirma-

tion and the operator is asker1 if he w a n t s  to c h a n g e .

If he d oes, LHNGS enters the updated data in the table.

After makin g the change , if the reouestin g I/O device

was not the shelter A SR—33, a message announcin g the

change is sent to the ASR — 33 for hard— cooy record .

Lontrol is then transferred to OPREQ to ask for the

n e x t  r e a u e s t .

3 . 7 . 2 . 9  DSPAB (Display Abbreviated System Identi fication) .

DSPAB o u t p u t s  t h e  h e a d i n g  for  the  sys t em i d e n t i f i e r ,

omitting the abbreviated identifier and status headin g ,

then inputs an operator entered identifier. DSPAB then

checks the validity of the entry and if valid converts

it to table format. If the entry is not valid , the in-

correc t entry is indicated to the operator and asks for

the next reoues t.
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The ent~ry is then compared to each entry in the

system ID table , i~~noring system status . For each match

foun d , the location in the table (i.e., the abbrevia ted

ID) is outputted to the I/O d e v i c e .  If no match is

fc~~nd , it indi cates that no system has the reouested

i~~~n t i f i e r .  If a t  l e as t  o n e  n a t c h  is found , control

is return ~ d to OPREC after the complete table is searched .

.7.2.1O DMM (Disolay AU Users Of A Particular Multi p lexer ) .

IMM recuests and inputs a multipl exer specification from

the operator. A validity check is performed and if

the sp ecification exceed s the limits , the operator is

notified and seeks a new recuest . If the specification

is legal , DMM formats it into table format and compares

the multiplexer specification to each entry in the multiplex

s ide  t a b l e .  If a m a t c h  is foun d , DMM prints the headin g

and f i r s t  m a t c h i n g  t a b l e  e n t r y .  For each s u b s eou e n t

match , only the table entry is printed. After the entire

m u l t i p l e x  s i d e  t a b l e  is sea rched , c o n t r o l  is r e t u r n e d

to OPRE C )  to seek t h e  n e x t  r e a u e s t .  If no m a t c h  is  found ,

i t  i n f o r m s  t h e  o p e r a t o r  t h a t  m u l t ip l e x e r  d e s i g n a t i o n

was no t  found .

3 . 7 . 2 . 1 1  DOO ( D i s p l a y  A O u t O e r vi c e L i n e s ) .  DOO

f i r s t  sea rches  t h e  m u l t i p l e x  s ide  t a b l e , l i n e  by l i n e ,

fo r  out of’ s e rv ice  l i n e s .  If a n y  a r e  foun d , the y are

j  : BG/8A 9
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p r in t e d out , preceded by the multiple x side heading.

When the entire table has been searched DOO searches

the switch side table , line by line , for  out  of serv ic e

lines. Any out of service lines are printed out , preceded

by the switch side heading. After the entire switch

side table is searched DOO searches the system identifier

t a b l e , sy s t em by s y s t e m , for  ou t  of s e r v i c e  s y s t e m s .

If any  are f o u n d , t h e y  are  p r i n t e d  out , p receded  by

the system identifier heading. 000 then checks to see

if any out of service lines or systems were found .

If so , control is returned to OPREQ for the next request.

If not , the operator is informed that no out of service

entries were found and to seek a new request.

3.7.2.12 DBOR (Display TTC—38 Frame , Group, And Trunk

Num ber). DBOR requests and inputs a frame , g rou p ,

an d t r u n k  n um ber an d check i t  fo r  v a l i d i t y .  Th i s  n u m b e r

is then  a r r a n g e d  in t a b l e  f o r m a t , an d DBOR sea rches

the switch side table for that combination. Any matches

found  are  p r i n t e d  out , p rec eded  by the  s w i t c h  s ide h e a d i n g .

If none  are f o u n d , the  o pera tor is in f o r m e d th at t h a t

comb ination of’ frame , group , an d t r u n k  num ber does not

appea r  in the  t a b l e .  O t h e r w i s e , c o n t r o l  is r e t u r n e d

r to OPREQ to seek the  n e x t  r e q u es t .

3.7.2.13 DCC (Display User Of A Particular Line Conditioning

Equipment). DCC requests and inputs a conditioning equip —

m ent  d e s i g n a t i o n  and  check  i t  for  v a l i d i t y . T h e  o p e r a t o r

is notif ied i f  the designation was invalid. If  t h e

: 1
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designation is valid , the mu ltip lcx side table is searched

line by line for that piece of conditioning equipment

on the send (multiplex) and receive (switch) side.

If a match is found in either oosition , the line is

printed out , preceded by the mult iplex side heading.

The next line is then checked as above , until the entire

table has been searched. If no match is found in the

table the operator is notified that that piece of

conditio ning equipment was not found and return control

to OPREQ.

3.7.2.124 DSS (Display All Users Of A Particular System).

DSS requests and inputs an abbreviated system ID.

A validity check is performed and if the opera~ or entered

ID is invalid , the operator is notified. If the ID is

valid , each line of the multiplex side table is checked

to see if an y of the seven sy s tem s en tere d in t ha t l ine

ma tches the operator entry. If so , that line is printed

preceded  by the  multiplex side heading if necessary.

DSS th en chec ks th e nex t “ ine as above until the whole

table has been searched. If no match was found , the

operator is notified that that system was not found.

Other wise control is returned to OPREQ to ~et the next

r e q u e s t .

3 .7 . 2 . 1 5  DNN (Display All Lines Not In Use In A Particular

System ). DUN uses the same logic as DSS except that when a

na tch is tThund the line status is checked for available status.

If no t available , the line is treated as no match.
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SECTION IV
*

ENVIRONMENTAL TESTING

4.1 GENERAL

In accordance with the contract , the AN/TSQ—84 Upgrade

Components were subjected to various eng ineerin g evaluation
tests. The following paragraphs summarize the results of

these tests.

4 . 2  ELECTRI CAL AND SOFTWARE PERFORMANCE

The system was subjected to the tests of EDTP Attach-

ment 1 and the performance was within the requirements.

4.3 HIGH TEMPERATURE, LOW TEMPERATURE, AND HUMIDITY

The system was exposed to high  tempera ture , low tem-
pera tu r e , and high humidity environments per EDTP Attach-
ment  2A w i t h  no adverse  e f f e c t s .  P e r f o r m a n c e  was completely
norma l when at the fo l lowing ex t r eme  cond i t i ons :

Temperature — Operating : —250F to +l250F

Temperature — Non—operating : —700F to + 1600F

Humidity range — Up to 98% including condensation

- 
due to temperature changes.

I ~
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4.4 RELIABILITY AND MAINTAINABILITY

The system was subjected to a Reliability Test per

MTP—0 315/3—376. This test verified a MTBF of at least 300

hours. The system was also subjected to a maintainabi lity

demonstration per MTP—0315/2—675. The test demonstrated

a MTTR of 20 m i n u t e s .

4.5 MECHANICAL

The system ’s mechanical requirements were verified

per EDTP A t t achmen t  7. All the r e q u i r e m e n t s  were  w i t h i n
tolerance.

4.6 EMI

The Compu ter , the Power Supply , the Test Select Unit ,
the M a t r i x  and the CRT Termina l  were  each subjected to EMI
tests per EMI TP— TSQ-84 / 3— 126 . The Computer , the Power Sup-
ply , the Test Select U n i t  and the M a t r i x  all met the require-
ments  Qf the M IL — STD — 46 l  spec i f i ca t ions .

The CRT Termina l  did not meet all the requi remen ts
of MIL—STD—46 1 , however , the test  was conducted for informa-
t ion only ( requested by p rocu r ing  ac t i ve ly ) . The CRT Ter—
mina l  is a commercial devise and i t  was expected tha t  the
test would show that the unit would not meet MIL—STD—461.

4.7 ELECTRICAL/MECHANICAL

Each of the i n d i v i d u a l  u n i t s  were  tested per EDTP
At t achment s  3 , 4 , 5 and 6. Each un i t successfully passed
the tes t .
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4 .8  VIBRATI ON , SHOCK , AND BENCH TESTS -

The Power Supply , the Test Select U n i t , and the M a t r i x
were subjected to the tes ts of EDTP , Attachment 2B. The
i tems all performed satisfactorily .
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SE CT I O N  V

RE COM M E N D A T I ON S AND CO N C LU S IO N S

5 . 1  GEN ER A L

This section describes various recommendations for en—
h a n c e r e n t s  to the  T S Q — 8 2 4 A  t h a t  a re  w o r t h  c o n s i d e r a t i o n  now
as wel l  as in the future. The enhancements are of a nature
that they could be added in the future either prior to pro-
duction or even after production as a retrofit for field units.
The r’onclusions presented are a general summary describin g the
obsez-vations that were made durin g the course of the design ,
and explain the nature of the rationale for the various
design decisions that were made with respect to the de-
livered system.

5.2  R E CO~M E N D A T  ION S

The following paragraphs briefly describe four general
areas of recommendation for enhancements to the exisiting
system , to add new capabilities , or expand the existin g
capabilities within the system. The areas discussed are:

• Mass Storage
• Report Generation
• High Speed Reload
o Cable/Loopback Test

5 . 2 . 1  MA SS STORA GE

The existing system uses the core memo ry in the ROLH
1632 Computer as its storage devise for not only the
programs required to operate the computer , but also for
the directory tables that contain the routing information
and the connectivity data for all the circuits going through
the  TS Q— 8 ’4 . The 16K core memory is presently uti lilized;
with about 8K dedicated to the table storage areas , and
the remaining 8K used to store the computer programs. The
tables are themselves designed to be as c o m o a c t  as p o s s i b l e
in order to fit within the 8K allocated to them. The infor .-
mation selected to be retained in those tables is a subset
of the  control routing charts normally used by the Technical
Controller. Dur ing the various discussions that were held

I
B G / 9 A 16  

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1



in t h e  des ign  phase , between STELMA and the various
pa rticipatin ~ agencies , it became apparen t that it m ight
be desirab 1 e in the future to expand the table storage space
considerably. The expansion of table storage space would
ccrtainly allow for the storage of’ more data and give the
Technical Controller a more powerful tool than he already
h a s .

There are several ways the Mass Storage can be
affected. One way is to use the existing expansion space
in the ROLM 160 2 Computer and add two more 8K core  m e m o r y
stacks , bringin g the total memory size to 32K. This repre-
sents 100 percent expansion in memory size which is equivalent
to a 300 percent expansion in table storage area. This
expansion would be the most strai~ ht forward since the only
requirement would be to simply plug in two more modules .
The space is already available in the computer , and the
power supp lies are capable of supporting the additional
two modules. This does , howev er , have certain limitati ons
as a s o l u t i o n . One of the limitations is in the area of
cost since core memory is a rather expensive method for
bulk storage . The second limitation is that the flexibility
in such an expansion is definitely limited without resortin g
to considerable new hardware in the form of a memory manage~-ientsystem which would be required to ever exoand beyond 32K.
A memory mana gement system requires a page memory which
causes problems in programing . For all practical purposes
a 32K core memory is the largest practical expansion that
could be recommended.

The second techni que for mass storage is an external
magnetic storage devise , probably a disc. There are several
discs available to operate with the ROLM 1602. These discs
come in several sizes ranging in the one to five million
bite ~-ipacity. This type of storage certainly offers a
considerable expansion in volume , versus that which could
be attained using a core memory. However , the major problem
w i t h  t h i s  a p p r o a c h  is in the  area of cos t .  -

The cost of a n y  sor t  of’ a disc system would be about
t w i c e  t h a t  of a s i m i l a r  core  m e m o r y  e x p a n s i o n .  A s econd
p r o b l e m  is t h a t  i t  does add more  h a r d w a r e  to  the  b a s i c  sy s t e m
w i t h  a l l  of t h e  a t t e n d a n t  p r o b l e m s  of a d d i n g  such h a r d w a r e .
As an a l t e r n a t e , a m a g n e t i c  t ape  u n i t  c o u l d  a l s o  be c o n s i d e r e d .
H o w e v e r , t h e r e  a re  c e r t a i n  p r o b l e m s  i n h e r e n t  w i t h  m a g n e t i c
t ape  u n i t s .  A l t h o u g h  t h e y  a re  c h e a p e r , t h e y  do no t  h a v e
the  f l e x i b i l i t y  of ap p l i c a t i o n  t h a t  a d i s c  u n i t  h a s  in  t h a t
t h e y  a re  no t  r a n d o m  access  u n i t s .  - S e c o n d l y  an d  p e r h a p s  more
im por ta n t l y  the y t en d to b e a m a in ten~ nce problem in that
they are not is reliable as a disc unit due to their in~~~ren t
design .
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The -ad d ition of a mass storage device , provides
a flexibility in the TSQ—811 consider ably above and
teyond the existin g system. With the additional storage
space , it would be poss ible to implement a whole raft
of new i m p r o v e m e n t s .  One wo u ld be able to elimi nate ,
fo r  i n s t a n c e , t he  o r d e r  w i r e  t e l e t yp e  (The Baudot
Kleinsch m itt Unit) since the disc would give the ability
to queue up messages until such time as they could be
displ ayed on the CRT Terminal without disturbin g the
o p e r a t o r .  I t  wo u ld a l s o  allow storage of historical
record—kee ping data about the daily events that have taken
p1 -ice in the shelter which could then later be transferred
to paper tapes or transmitted via one of the high— speed
ports elsewhere for recordin g and eventual analysis. The
storage also would allow expansion of the existing record—
keeping tables to allow for the use of comment columns , etc.,
that are called out in the TRA DOC Operations Handbook. All
the various forms and procedures that are called out in that
handbook could then easily be implemented since the space
would be available to store the basic forms and to store
the forms after they are completed by the operator with
the aid of the computer.

It should be understoo d that most of the limitations
in the existin g system were limitations based solely on the
fact that additional storage space was not available at that
time. The mass storage would also open the possibility of
usin g the computer in the TSQ—8’4 for other purposes which
presently are envisioned as taking place in different shelters;
i.e., some of the functions in the CNCE of the TCCF System ,
some of the traffic reporting data reduction related to the
TTC—38 Switch. From the above partial list one may quite
easily see why the mass storage is such a pivotal item in
the future expansion of the TSQ—8’1 .

5.2.2 REPORT GENE PATION

The reports generated by the existin g TSO— 8~4 Computer
System are somewhat limited in scope and do not oresently
conform to the DCA reporting formats. One of the topics
under discussion during the development of the TSQ_814
was the future enhancement of the reportin g capabilities
that are inherent in the computerized system. This is
c e r t a i n l y  an a rea  t h a t  bea r s  c a r e f u l  a t t e n t i o n  and  w o u l d
be most  f r u i t f u l  in t e rms  of a n y  e x p a n s i o n .

The computer has the various raw data stored within
it to provide the ooeratjr wi?- h rranv reports in an automated
fashion that he rust ore~~ ntly do manually. As the TCCF
S v s t er ,  e v o l v e s , a n d  i t s  r e p o r t  f o r m a t s  a re  f i n a l i z e d , t he se
report formats should be built into the TSQ_814 so that its
automatic reporting capability is functionally with the TCCF
s y s t em .  The r e o o r t  g e n e r a t i o n  c a p a b i l i t y  d e ø e n d s  to some
e x t e n t  u r o n  t h e  b u l k  st o r ag e  d e v i s e  c h o s e n  fo r  use within
t h e  s y s t e m .  O b v i o u s l y ,  i f ’  a mass storage device is er’oloved
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in the system , far more data is available in the r’ .ass  s t o r - a ~’e
device to b~ used to generate reports. The ~‘-an s stora ge Devi ce ,
therefore , can ‘also store the various formats and forms nece .~’mary
for the operator to generate reports in accept able DCA format.

• This also provides the space to store many of those r-~ports for
historical purposes and allows the operator to rr-ea ll t h e m  at
will. -

The whole area of report generation has been purposel y treated
very lightly in the existing system since the exact reauirem ents
would be be very difficult to specify until some experience with
the system has been obtained.

5.2.3 HIGH SPEED RELOADING

The oresent system depends for reloadin g upon the Model A 5R33
Paper Tape Reader. Althou gh the reader is cuite reliable , it
is a relatively cumbersome system since reloadin g a 16K Memory
with the reader requires almost one hour. There are several possible
solutions to this problem which are worthy of further investigation.
The most straight— forward solution is to provide a high— speed
paper tape reader utilizing the existing parallel input/output
channel in the ROLM 1602 Computer. As a matter of fact , this
is the techniaue that was used to load the conouter durin g the
develop m ent phase in the laboratory environment.

A second possible consideration would be to consider using
a CRT Terminal with a magnetic tape cassette option built into
the termin al. There are several of these machines available today
one of which is produced by Hewlett— Packard; the manufacturer
of the CRT Terminal that is presently used in the system. This
technioue would permit h~ivh—speed loadin g , via m agnetic tane
cassettes , of the programs and/or stored tables as well as allowin g
a high—speed technioue for writin g out the tables from the computer
core m e m o r y  to m a g n e t i c  t a p e .  T h i s  is a t a sk  t h a t  t h e  h i g h — s p e e d
Paper Tape Reader is incapable of doing .

With the present system , after the tables are loaded into
the system , via the operator ’s keyboard , a copy of the tables

• is stored off—line on oaper taDe. This is done for f u t u r e  reload
and/or restoral in case of a malfunction in the computer core
m em ory that would necessitate a memory reolacem ent. The nrt~sent
techniaue for makin g this tape is to punch it out usin g the AS -R 33 ,
which requires approximately one— half hour. A na~ netic taoe
cassette would enable an operator to perform this function quite
rapidly; probably in less than two minutes .

F
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These magnetic tape cassettes could a’so be used to store
diagnost ic programs used for computer maintenance to insure
that the co~ puter is operatin g properly. Afte r these tests
are perform ed , the onera tin g program , as well as the operating
tables could be reloaded into the computer restorin g the computer
to full operation capability.

If a mass storage device is added to the system , it becomes
even more important to have some technioue for rap id loadin g
since a considerable amount of tables may be stored on the
mass storage device and reloading with a low— sm eed Paper Tape
Reader would be somewhat impractical. Althou gh there are
several other technioues that could be used for high— speed
reload , because of cost and/or envir onmental considerations
they are most likely not worth investigatin g at this time.

5.2i~ CABLE/LOOP EACK TESTER

The u p g r a d e  to the  TSQ_8L1 has installed a matrix in all
of the signal lines that enter the shelter. This matrix
gives the computer and test equipment assembly the ability
to select any line that enters the shelter. This very powerful
capability could be expanded to allow the computer , under
o pe r a t o r  dir ect ion , to systematically select lines that have
been previously looped back at the far end and perform tests
on them. The testing could be relatively simple , such as
ap~ lying a tone to the send pair and observing that the tone
is returned on the receive pair. If the Loopback were installed
at the en d of’ t h e  c a b l e  t h a t  c o n n e c t s  to t h e  o u t s i d e  of t h e
TSQ— 8~~, it could then function as a cable tester. In this
way during emplacement , as each cable is connected to the
TS~~~814 , a Loopback connector could be temporarily placed
on the end of each cable and the cables could be tested for
continuity to insure that all of the cable pairs are good.
A f t e r  a l l  t h e  cab les  are t e s t ed  and  a n y  d e f e c t i v e  p a i r s  a re
either repaired , or flac~~ed so they are known as had ~a i rs ,
t h e  cab les  can be hooked up  to their terminal eouipnent .
A loopback can then be performed at the terminal eouipm ent ,
allowing the computer to run a test on the prouD of circuits
going through that terminal eouipm ent ; i.e., (multiplexer
a n d / o r  r a d i o ) .  This  wou ld  t h e n  v e r i f y  w h i c h  c i r c u i t s  do
have full duplex performance.

Py u s i n g  a s y s t e m  of p r o g r e s s i v e l y  m o v i n g  t he  l o op h a c k
f u r t h e r  and f u r t h e r  f rom t h e  c e n t r a l  s i t e , one p i e c e  of
equipment after another can be tested until finally the
loopback is being performed at the remote end radio oark
insurin g all radio links , a ll n u l t ip l exe r s , all modems
and all cables are actually operational. To perform this
sort of a t est , would reauire relatively simple changes
in hardware and a very modest programing effort. As more

-~~ experience is gained in the testing phase , it would certainly
be w o r t h  c o n s i d e r i ng  t h i s  p o s s i b i l i t y .
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5.3 CONCLUSIONS

In gen eral , TSQ-8UA has performed up to and
in many cases beyond expectations. During the
initial design phase , there were many ouestions
relating to exactly what the development should

-
‘ perform. In the course of various discussions ,

the specification evolved into its present form .
The only question that remains is whether there
are other improvements which were not envisioned
at that time , and/or other requirements that have
since arisen. The purpose of the DT2/OT2 testing
is to help resolve this sort of cuestion. The
design of the system is inherently flexible and
was put together ‘.Jith full knowledge that there
would be changes to the TSQ— 84 in a conceptual
as well as a practical sense in order to keep pace
with the continually evolving Tactical and Defense
Communications Systems.
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